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A.  Purpose  of  Evaluation 

The  following  portable  microfiche  viewer  evaluation  report  was 
commissioned  by  the  Adjutant  General's  Office  - Micrographics  Manage- 
ment Branch,  Washington,  D.C.  The  intended  purpose  for  initiating  the 
evaluation  was  to  acquire  an  up-to-date  comprehensive  technical  compari- 
son of  all  co-'.  crcially  available  portable  Microfiche  Viewers. 

B . Scope 

The  selection  of  microfiche  viewers  to  be  evaluated  was  made  in  two 
steps;  tho  first  was  to  conduct  a thorough,  market  survey  to  identify  all 
commercially  available  portable  microfiche  viewers  es  of  .July  1977;  rod 
second:  to  select,  based  on  pve-establishcd  functional  criteria,  specific 
units  for  testing  and  evaluation. 

The  criteria  for  unit  evaluation  was  divided  into  three  categories. 
Although  all  of  the  microfiche  viewers  selected  were  considered  portable, 
a close  correlation  between  intended  use  and  viewer  performance  repaired 
the  following  grouping  according  to  user  conditions: 

» Peroonal/desktop  portable 

« Word'  shop /mobile 

- r>?f-r'*"i/f fold 

Tho  performance  of  each  microfiche  viewer  was  cor.fred  and  ranked 
with  other  units  in  tho  selected  categoric ;. 

A description  of  tost;  methods  us"'!  and  evaluation  p.j  :.'s.-tcrn,  are 
presented  in  Section  II.  Su,p».,ry  data  av.d  unit  rankings  are  provided  in 
Section  III. 
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C.  P.ef  (•-■rd-'C"-: 

The  following  lice  of  sources  was  utilized  in  tic.  preparation  of 
this  technical  r^pert. 

1,  Hv *i ^ ’ ; 3 1 ii1  **  M T ct*of  Ac*!v.t  P. g ci d c T n t ■ r.  Hnr.dbooU  {"p r I j’bTrr^ 
William  R.  Hawker.,  Council  on  Library  Resources,  Inc., 

Washington.  D.C. 

2.  Guide  to  Hlcroprsph)  c Equip-  -Tit  - User  Ik. v intent 

Edited  by  Hubbard  V.  Ballou.  National  Micrographics  Associ- 
ation, Colesville  Road,  Silver  Spring.  Maryland. 
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7.  Free lOion  Measure  ent  and  Calibration  ~ ltB3pe  Optica 

w.S.  Department  ©£  Commerce*  National  Bureau  of  Standard) 
S,  ..rial  Pi:  rest  Ion. 

f.  The  Focal  D : nary  of  Photographic  Technol  ies 
B.A.  Sptnccr  Focal  Fret.-,  Englewood  Cliffs,  N.J. 
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equipment  and  information  for  thts  viewer  evaluation  effort. 


t/  AGFA  - C-EVAERT  Inc.,  Teterboro,  h'.J. 

a Bull  & Howell  Inc.,  Business:  Equipment  Group, 

Bethesda,  ‘HI. 

e Eastman  Kodak  Co.,  Business  Systems  Markets  Div. , Washington, 

D.C. 

• The  Mlcobra  Corporation,  Hanover,  Massachusetts. 

• Micro  Information  Systems  Inc.,  Atlanta,  Georgia. 

e Kational  Micrographics  Systems,  Inc.,  Silver  Spring,  Maryland. 
0 Realist,  Inc . , Menomonee  Falls,  Wisconsin 
e Visidyne  Inc.,  Burlington,' Massachusetts. 
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IX.  VI' 


A.  Tost  Kathode 

Each  selected  portable  microfiche  viewer  was  tested  and  evaluated 
in  each  of  the  following  categories.  Evaluation  data  su;  varies  for  each 
unit  is  presented  in  Section  III  of  this  report. 

1 . Resolution 

The  display  resolution  was  determined  for  each  unit,  using  test 
microfiche  containing  National  Bureau  of  Standards  1010  resolution  test 
patterns.  The  actual  number  of  line  pairs  per  r.illir.:®t«  r were  recorded 
for  each  unit.  This  was  accomplished  by  viewing  the.  display  with  an  i'A 
optical  magnification  device  which  allowed  visual  discrimination  of  actual 
line  pairs.  Knthes.ntical  calculations  wore  performed  to  adjust  reuerdel 
values  to  r star  lard  04/43  X fom.it.  Both  the  central  and  peripheral 
screen  areas  were  measured,  and  the  percentage  cf  resolution  fall-off  was 
recorded. 

2.  Display  Luminance 

The  luminance  (bri g'.itness)  cf  each  viewer  unit  an  well  as  the 
evenness  of  luminance  across  the  display  screen  were  given  extensive 
consideration. 

A ri.uto  Research  Spectra  Spot-ac-ter  with  a cne  quarter  degree 
reading  area  was  used  to  accurately  measure  screen  luminance  values. 

The  American  National  Standard  method  of  measuring  scrt.cn  luminance  was 
followed  to  obtain  results  that  best  represent  a valid  approver. alien  of 
actual  viewing  conditions.  An  Elgar  Corporation  AO-Tii.o  conditioner  was 
selected  to  regulate  the  input  voltage  and  eliminate  line  voltage  fluctua- 
tions. The  single  eyepoint  method  ot  meter  placer-.c.  t was  selected  for 
use.  The  objective  lens  of  tho  *'•  c r^fr  was  located  on  a line 
perpendicular  to  tb*  ^ rter  of  the  screen,  and  also  fifteen  inches  or  a 
distance  equal  to  the  screen  diagonal,  which  ever  was  grert-r,  from  the 
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surface  of  the  screen.  The  measurements  were  made  with  the  light  source 
in  the  reader  operated  as  tecoisaended  by  the  manufac, urer , the  reac._r 
being  in  focus  and  vitbout  film  in  trie  rjic.ro fora  holder.  The  luixiir.ar.ee 
ir,  her  v:  ;s  position,--.]'  on  a swivel  point  which  allowed  readings  t.o  be  recorded 
for  peripheral  areas,  while  simulating  the  actual  user  conditions  of  head 
movements . Tbs  readings  were  ranked  according  to  naxittuxs  luminance  at. a 
percentages  of  fall-off,  both  at  intermediate  distances  and  at  the  screen 


3 . Display  Contrast 

The  viewer  display  contrast  was  measured  in  accordance  with 
tt.e  American  National  Standard  method  for  measuring  screen  luminance. 

The  actual  contrast  of  the:  viewer  display  w us  measured  using  & tspC 
photometer  and  a test  mack. 

"the  test  ma'-k  was  placed  in  the  microform  holder,  and  readings 
wore  recorded  for  both  the  exposed  and  ur.o-posed  a . . as  of  the  text  r.nsk. 
The  t,ash  was.  reversed  to  allow  for  an  aver;,  nd  set  of  recorded  valuer. 

A divisf  >n  computation  van  performed,  which  wa  expressed  the  contrast 
vatio  of  the  viewer  display. 

4 . Distortion 

The  amount  of  inege  distortion  was  determined  by  the  use  of  c 
precision  test  microfiche'  which  contain  pairs  of  linos  of  equal  lengths 
located  horizontally,  vertically,  and  diagonally  across  the  image.  After 
these  pairs  were  identified  and  measured  on  the  screen  surface-,  a calcula- 
tion v a 3 performed  tc  arrive  at  the  percent  cf  image,  distortion  near., -red 
for  that  viewer. 

5 . Screen  h ■ f Iccte.ncc- 

Vltwcr  screen  reflectance  was  deter.-  d by  measuring  the 
ratio  of  apparent  screen  luminance  in  fort  la  ’.  • za  with  the  light  source 
cf  the  r;..'.  t tut:,  a off  to  the  i.:ci‘-'cnt  ill-.,  ai  ere  in  foot  candles  on 
II-  ..era  ;..  The  l cf '.cc  t -"..ee  vvi  totiuroS  with  . use  cf  tba  Spectr. 

Spot  fever,  while  the  t illu-inance  was  r.-a  ••  red  with  ft  W-iton 

Model  7 56  lUu  -it..  .*  r .Cor. 
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these  being  chu  pr.-scnee  ci  a screen  hood,  angle  of  tr  : ti: - cr.,  uneven 
screen  lurii  .v,ce,  .'it  i Li.  - basic  design  o£  th  • .'"it  itt  elf.  The  measure- 
ment of  sere.’,,  angle  vas  acco.:  plished  with  the  use  of  an  angular  compass, 
which  permitted  an  accurate  angle  measurer -nt  from  noraai  viewing  dis- 
tances. 

7.  Fccus 

This  test  was  conducted  in  two  segments.  The  first  was  a 
test  simulating  the  scanning  of  a single  microfiche,  from  edge  to  edge 
and  top  to  bottom.  The  microfiche  was  focused  on  image  A1  and  then  the 
other  corners,  and  center  were  brought  into  view.  The  number  of  times 
the  unit  had  to  be  refocused  was  recorded.  The  second  segment,  retailed 
the  insertion  and  removal  of  five  microfiche,  recording  tie  trcquency  oi 
refocusing  after  an  initial  alignment. 

8.  Platen  Temperature 

The  temperatures  generated  by  lamp  systems  within  the  view-ms 
ultimately  damage  microfilm,  including  melting  of  the  emulsion,  if 
allowed  to  .a extremes.  A T lx  T>'  SCO  digital  multimeter  with  a 
voltage  temperature  prohe  was  utilized  to  measure  the  actual  film  gate 
temperatures  after  various  elapsed  times  were  clocked. 

9 . Kolso  love! 

"he  noise  levels  o:  the  various  viewers  was  recorded  with  the 
use  of  a General  Knd io  Type  1 5 f 3-  A sound-level  tv  ter.  The  C range  indi- 
cates the  over-all  sound  pressure  present.  The  A-wciph.'r.g  characteristic 
discriminates  heavily  against  lew-t  requeue. v : c ena , closely  coi  r «•.!«»>.«  u wit’., 
subjective  c.vtirsntes  of  loudness,  annoyance,  and  speech  interference.  The 
B-vf  ighing  characteristic  is  weed  when  tr  subjective  ef f ••etc  of  noi-  • are 
of 
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indicator  were  determined  v r'n  a precision  test  t.-;  .-.ref  iche.  -or 
areas  of  the  microfiche  were  selected  with  the  use  of  the  grid  i • 0 c-  ■: , 
and  the  actual  fincl  areas  located  were  matched  to  dater-ire  th  • relia- 
bility of  the  index  system.  A similar  procedure  war.  performed  with 
the  frame  position  indicator  when  the  tested  unit  offered  this  feature. 

1 1 Set-Up  T irpj? 

This  section  is  best  applied  to  the  field  usage  category,  as 
a workshop  or  office  situation  generally  requires  set-up  and  take  down 
of  the  viewers  with  much  less  frequency.  The  elapsed  tit <•  was  arrived  at 
by  actually  simulating  a set-up  of  the  viewer  being  tested. 

I 

12.  Unit  r t ability 

The  viewers  were  tested  individually  for  stability,  simulating 
actual  user  conditions  as  much  as  possible.  Lateral  as  veil  as  front-to- 
back  movements  were  observed  and  recorded. 

13 • Portability 

This  category  dealt  specifically  with  sene  of  the  more  important 
| aspects  of  unit  transportability,  such  as  fold-up  capability,  cord  storage, 

carrying  handle  and  r.icr  fiche  storage  areas.  The  units  were  rated  on 
these  features  as  they  appeared  on  the  units,  as  not  all  the  units  tested 
had  every  feature  list'id. 

1 A . >'?1  n tor,  a nee 

The  need  for  lamp  changes  occur  on  occasion,  therefore  the 
procedure  roquireu  to  ohauge  a rc-vip  was  ii.clud1  d.  The  . .si:  o*.  ..  ..u. 

end  insertion  of  a new  lamp  was  determined  by  actually  p/. forming  this 
task  with  every  viewer  under  consideration. 


15.  K< it  prig)  - 

The  units  were  disassembled  and  inspected  to  obt...a  the  bus; 
evaluation  of  component  materials  as  possible.  The  ratings  ere  basoi 
on  the  quantities  of  steel,  plastic,  ar.d  fiber,'. Ins  u-.-d  in  construction, 
with,  steel  being  rated  as  the  preferred  component  material. 

16 . Unit  Operation 

The  actual  operator  interface  required  to  oaerate  the  viewers 
was  considered  a valuable  addition  to  the  evaluation  criteria.  Under 
field  conditions  the  ideal  viewer  would  be  as  operator  independent  as 
possible,  allowing  more  time  for  the  task  at  hand. 

17.  Platen  Carrier 

Microfiche  handling  and  platen  movement  was  found  to  be  one 
of  t.hc  most  varied  areas  of  unit  design.  Microfiche  positioning  for 
viewing  was  examined  for  each  unit.  Evaluation  was  based  on  ease  of 
platen  movement  and  amount  of  positive  control  in  rlaten  positioning. 

1 6 . Cleaning 

The  components  most  likely  to  require  tone  type  of  cleaning 
by  the  operator  were  used  as  a basis  for  cleaning  accessibility  criteria. 
Operator  access  to  the  lens,  condenser,  and  the  mirrors  system  was  selected 
as  the  evaluation  parameter  for  this  category. 

1 9 . Electrical  Tnterloc ks 

User  safety  s',  ould  be  wf  prime  consideration  in  an  evaluation 
of  equipment  of  this  type.  The  readers  should  be  designed  and  constructed 
so  as  to  be  safe  under  almost  all  operating  conditions,  including  being 
operated  t>y  individuals  who  may  not  be  thoroughly  f-uiili.it  -ith  ...iurwi i who 
read i>i-  devices.  Therefore  the  presence  or  absent*  of  power  interlocks 
was  considered  as  a prime  evaluation  criteria. 


r 


20. 


P ,-oi  action  f. jrribilitv 


Each  unic  uv.s  evaluated  for  the  capability  of  in-x'-e  projection 
onto  a separate  screen  for  creep  viewing.  Ine  capability  of  image  pro- 
jection for  simultaneous  viewing  by  sc  .oral  persons  tea  ccr.ridered  a 
desirable  feature  in  portable  viewers. 
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Microfiche  Pond /Unload 


Tha  ease  of  microfiche  handling  and  insert ion/removal  pro- 
cedures were  considered  for  tills  category.  An  automatic  opening  nicrc- 
fiche  carrier  was  considered  a positive  feature,  in  addition  to  the 
general  microfiche  handling  characteristics. 


22. 


Screen  Angle 


Considering  the  variety  of  user  situations  that  could  be  en- 
countered, a variable  screen  angle  was  considered  desirable.  Each  unit 
was  evaluated  for  adaptability  to  various  viewer  positions. 


23. 


Image  Rotati on 

The  ability  of  each  viewer  to  accept  a wide  variety  of  micro- 
fiche forma tr,  was  considered  desirable,  therefore,  the  ability  to  rotate 
an  image  in  the  vitwer  itself  was  established  as  an  evaluation  criteria. 


2 4 . Lamp  __  1 n tens  It  y Switch 

The  ability  to  increase  screen  brightness  when  room  conditions 
or  microfiche  quality  hinder  reading  was  considered  a valuable  user 
criteria.  A lower  intensity  position  cn  the  lamp  switch  extends  usable 
lamp  life  and  was  considered  desirable. 


25.  La-;p  Life 


L nap  life  was  included  in  the  evaluation  criteria  because  a 
high  frequency  of  l.-.mp  changes  can  increase  the  possibility  of  viewer 
damage  to  the  lamp  sechrt  or  wiring  system,  increasing  unit,  dc.ntir.e. 


■ 
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26.  S li'j. 

Size  of  each  unit  v.a:;  considered  as  an  important  feature  for 
both  the  of  i-road  ..-.a  the  workshop  categories.  The  csn.-bilicy  for  units 
to  be  stored  away  and  easily  transported  ear.  ccnsider«.-d  essential  for  porta- 
ble viewers  in  these  categories. 

27.  'height 

The  weight  of  each  portable  viewer  was  considered  in  the  sane 
category  as  the  size  of  the  .nit.  Portability  and  ease  of  use  under  a 
variety  of  user  situations  Vaing  prime  considerations, 

26.  Screen  Sire  . : 

Screen  size  has  an  important  effect  cn  user  comfort  and  the 
ability  to  read  an  entire  page  of  data  at  optimum  langnifination,  with  a 
minimum  cf  microfiche  movement.  A larger  screen  size  v a r.  given  a high.  .- 
rr  ting. 


2 9 . D.C.  Vo Itagr  Operatic n 

This  category  was  involved  with  the  workshop /mobile  group,  r s 
the  units  icre  evaluated  according  to  the  availebi1 ity  of  tif-gc  with  a 12 
VDC  power  supply.  This  was  considered  in  a different  respect  than  the 
following  category,  self-contained  power,  since  a source  such  as  a car  or 
truck  battery  would  be  needed  to  operate  the  particular  viewer. 

30.  Self-Contained  Power  Supply 

The  ability  ro  view  microfiche  in  a situation  where  no  external 
power  source  was  available  was  the  prime  selection  criteria  for  the 
of f-vend/f leld  usage  category.  Only  six-viewers  evaluated  had  this  capa- 
bil ity , ei  tner  v.l.i  mu  iuttrii.ii  i iCuiiV  ^-eeiC  ,vi.»  or  M f .»  .ate 

but  prr'.oble  power  supply  option. 
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R.  Eva.'  nation  Par.-tPt . rs 

There  w-«re  three  categories  that  vers  cost  applicable  to  the  cvalua 
tiua  of  portable  r.icrofiche  viewers  for  this  report.  A\  explanation  -rd 
description  of  thcr.e  categories  is  contained  in  this  section. 

1.  Off-Road  Field  Usage 

The  off-road  field  usage  category  is  concerned  with  the  follow 
ing  viewer  characteristics: 

• Size 

e Weight 

c-  Self-contained  power  supply 

e Display  Luminance 

• Display  Luminance  Tall-Off  ir.teraediate 

• Display  contrast 

a Screen  reflectance 

o Set-up  tiise 

« Unit  operation 

• Materials 

• Maintenance 

e Cleaning 

o Portability 

Those  characteristics  were  chosen  as  nost  important  in  situa- 
tions encountered  in  field  usage;  since  work  situations  and  environmental 
considerations  are  ir.ore  varied  end  truth  less  predictable  than  a norreal 
office  onvirenoent. 
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Word  :p  Mobile 

The  tailoring  viewer  characteristics  ver<  ccr:  idend  it.:.  at 
for  conditions  encountered  in  a workshop /r-obile  work  situation: 

«>  Site 

e Weight 

• Screen  site 

e Lamp  life 

o D.C.  Operation 

e Resolution 

e Display  Luminance 

8 Display  Luminance  Fall-Off  inlc rnediuts 

a Display  contrast 

e Distortion 

o Screen  reflectance 

e Viewing  angle 

o Focus 

e X-Y  Grid  index 

a Unit  operation 

e Lamp  intensity  switch 

e Flatcn  temperature 

» Screen  angle 

a Electrical  interlocks 

o Unit  stability 

e Materials 

• Flatcn  carrier 

o Microfiche  load/unloading 
e>  Maintenance 

<5  C \ c '** n j n 2 r 

e Portability 

o Projection  capability 


The  third  category,  perscr.al/ucrktcp  f'Crtctle  unit:  vc-  ■_ 
evaluated  against  the  following  criteria : 


0 Screen  size 

«.'  Resolution  Fall-Qi'f 

o Display  Luminance  Fall-Off  intermediate 

o Display  Luminance  Fall-Off  corners 

e Display  contrast 

« Distortion 

e>  Screen  reflectance 

c Viewing  angle 

c Focus 

e>  Image  rotation 

e Frame  position  indicator 

<t  X-V  Grid  index 

• Lamp  intensity  switch 

a Platen  temperature 

a Noise  level 

a Screen  angle 

o Electrical  intcrloc’  •< 

e Unit  stability 

& Materials 

« Platen  carrier 

» Microfiche  load/unload  procedure 

e Maintenance 

a Cleaning  requirements 

« Projection  capability 


Rvalue  tier  Vafyhti- 


■ tters 


Each  vi<  • -r  evaluated  vts  compared  .against  a numerical  ••  it  : 
atria:  which  etcigncd  a number  value,  to  the  performance  of  the  unit 
for  each  characteristic  tc'tnd.  The  high  r che  nusbur,  the  letter 
■nit  performed  in  that  category.  The  numerical  weighting  matrix  Ic 
the  b^tis  Cot  coupating  each  ' -'.it  for  overall  performance  in  relati 
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A . In troduf  t i on 

The  results  of  the-  port-tblc  microfiche  viewer  evaluations  are 
shown  in  Tables  1-2  through  1-2.  A discussion,  of  the  summary  data 
is  provided  in  the  following  section. 

B . Pir.cu  ssio  n 

1 . General 

The  selection  of  evaluation  criteria  nr.d  weighting  factors  was 
made  based  upon  subjective  analysis  or  user  needs  for  the  various  categories 
of  portable  microfiche  viewers.  The  final  rankings  of  viewers  evaluated 
for  this  report  reflect  these  subjective  judger.  its . The  actual  perform: ncc 
of  viewers  may  not  adhere  to  these  rankings  under  different  user  condition... 

The  units  were  not  subjected  to  a ruggadited  testing  series,  and 
as  a result  no  corclusitc-.n  or  rect:.. Jettons  arc  made  as  to  ability  to  with- 
stand extrt  v.u  cnviiorrtr.tai  or  ur-.u  conditions. 

Additional  -b.ta  r.ot  presented  in  the  au.'.rr.ary  tables,  such  an 
optional  lenses  available,- unit  costs,  screen  colors,  narrative  descriptions, 
etc.  was  collected  for  each  portable  microfiche  viewer  evaluated.  This 
data  was  not  considered  significant  for  ranking  purposes,  but  does  provide 
a more  cor  plate  overall,  description  of  each  unit.  This  additional  data  la 
contained  in  the  data  collection  forms  which  are  available  upon  request 
fro.a  the  Adjutant  General* a Office. 

Certain  i nked  criteria  vr-a  »;lir.l;r.tcd  fren  the  sv.  ary  tr  ; 
when  all  viewers  evaluated  had  the  t«». ranking.  This  i as  dona  to  8 lt.pl i- 
fy  the  d>;.i  eumaary  tables  u to  present  those  factors  which  truly  differ- 
ential.;- (he  vie  evaluated . 
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t c.  -Vi  viewer  was  evaluacM  end  v • nkud  upon  ire  perf  or.'.snue  at 
2 IK  rngr.if icatlon  ar.io.  Alt'. .ugh  many  units  srt  fvail.'it-le  at  Ac's',  not 
all  units  obtained  for  evaluation  had  this  capability . !'cr  fairness  of 
comparison,  values  obtained  at  A8X  were  not  included  in  th?  y/  _ry  tables. 
However,  the  collected  data  is  included  in  the  data  collection  forms  which 
are  available  upon  request  from,  the  Adjutant  General's  Office. 

Thu  data  presented  is  based  upon  the  testing  and  evaluation  of 
one  unit  supplied  by  the  respective  manufacturer  and/or  distributor  and 
considered  by  the  supplier  to  be  representative  of  the  product's  capability 

The  units  selected  for  evaluation  v-ere  representative  of  ccmr.<  r- 
cially  available  models  of  portable  microfiche  viewers.  Curing  the  initial 
market  survey  described  in  Section  I of  this  report,  several  units  were 
found  to  bo  the  same  in  configuration,  although  marketed  under  different 
company  names.  In  these  cases  only  one  unit  was  evaluated.  The  following 
is  a listing  of  those  units  which  arc  similar  to  those  selected  for  evalua- 
tion: 


Unit  rvnluwtcd 

Bell  & Howell  CorcHiter 
Eastman  Kodak  Ektalite  120 
Eastman  Kodak  Ektalite  220 
Kicobic.  K-100 
Realist  Edu.otor 


Similar  Unit 3 

Micro  Design  "The  Portable" 
Kodak  Ektilite  U0 
Kodak  Ektalite  20/40 
Microscan  K-100 

Realist  Executive 
Realist  Agent 
Realist  Technician 


2 • Ofi  need  Field  Usage 

A basic  selection  process  in  the  evaluation  of  portable 
nicrcfichc  vlcvcrc  t ' t tls  rr^airc.'r.^n.tc  ~f  of  f-rori  cvl. r - 

went  was  to  consider  only  those  or  its  having  totally  contcined  power 
sources . t !.  rh.e  fourteen  units  evaluated  in  this  report,  only  six 
this  requirement.  Only  the  Realise  Educator  scries  had  a reasonably  sired 
batter)  power  supply.  The  ether  units  had,  as  an  option,  a ruth  heavier 
and  exp  naive  power  pack  attache,  at. 
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3.  Workshop /Mobile  l-  , c n 

The  basic  selection  criteri-a  for  this  catc-ory  consisted  of 
those  portable  microfiche  viewers  capable  of  Icing  operated  fas  a D.C. 
power  source,  but  not  necessarily  self  contained.  This  category  included 
all  units  evaluated  in  the  off-roaci  field  usage  ((>}  and  five  (5)  additional 
units  providing  a total  of  eleven  (II)  viewers  evalv.'i-.tcd  in  this  category. 

The  portable  microfiche  viewers  evaluated  in  this  category  were 

1/ 


scored  as  follows : 


c Realist  - Valiant 

o Agfa  - Cevaert  - W202 

o Vicidyne  - Showkit 

o Call  & Howell  - Commuter 

it  WSI  - Informant  II 

o JiTSI  - Monitor 

& Bell  & Howell  - Briefcase 

o Kodak  - Ektalitc  120 

o Realist  - Educator 

o Micobra  - K.1C0 

0 Re nl 1st  - Viking 


RATI1-C 

54 

52 

52 

49 

49 

48 

43 

42 

38 

37 

33 


}J  Selection  of  erniipnout  should  not  he  made  based  on  er.grcp.^ta  tot  lr.  alone, 
but  should  include  considut  .tien  of  fetter  '*  .>-~;.rt'd  ft  ,.c  Ilia  ; .pljeati:  t 
Coat  wan  not  considered  in  ranking  tha  equip:  nt,  however  cost 
consideration  in  cor.tction  with  goverr  eni  pu-ebasirg. 


AltV. 

oi-.;h  the  viewer  units  1." 

vc  b tv.'.  r..n’..'-'  within  the  off -road 

field  usage  cat 

egorv,  it  w-.s  ft  :•  t that 

no  unit  currently  .'.v.'ii-.ble  is  re.liy 

suitable  for  th 

ift  rugged  use  and  environ 

mental  c : r.  lit  ion .;  that  car.  be  on- 

countered  in  fi 

eld  operations. 

V» 

The 

portable  microfiche  view 

ers  evaluated  in  this  category  were 
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scored  as  follows:" 

! 

RATTNfl 

1 J 

1 

e 

Cell  and  Howell  - Cornu: 

ter  25 

1 

\ 

o 

WSI  - Informant  7.1 

25 

o 

MISI  - Monitor 

23 

o 

Realist  - Educator 

21 

*] 

0 

Mlccbra  - K100 

20 

j 

& 

Realist  - Viking 

19 

J 
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Units  with  a raring  of  50  or  higher,  vou'i  provide  excellent 
service  for  a r.ainienance  or  shop  environment  end  e iso  hove  ti  e capability 
for  United  in  obi)  e operation  when  external  AC  or  DC.  power  sources  are 
available. 

Units  with  ratings  in  the  40''s  would  provide  adequate  capability 
in  the  above  situations.  Unite  rated  in  the  30's  would  be  deficient  either 
in  image  display  quality  or  ccnstructicn  to  be  useful  in  the  workshop  mobile 
environment. 

4 . Personal/De sktop  Office  Us q 

All  selected  portable  microfiche  viewers  were  evaluated  for 
use  in  the  personal  or  desktop  office  use  environment,  The  emphasis  in 
this  category  was  image  quality  and  ease  of  use  for  prolonged  viewing. 


a. a follcw  ;:— 


Fourteen  microfiche  viewers  were  evaluated. 

The  viewers  evaluated  in  this  category  were  sc:: 


Agfa  - Cover rt  - U'202 

Uorthwe!  t Jiiciofilm  Ir.c.  - KMI  - 75 

realist  - Valiant 

Kodak  - EVt.ilite  220** 

Visldynu  - Showkit 
US  I - Informant  II 
Iiell  A Howell  - Cor-rater 
Kodak  - tktalito  120** 
Taylor-Merchant  - 300  Projector 
Bell  & Howell  - Briefcase 
HI  SI  - Monitor 
Realist  - Educator 


Real i st  V i k inr. 


**.3  bowed  nidcrablu  f.mafc  dir-tort  ion  in  upper  screen  area,  but  \ not 
object i<  • >l*le  tor  tcwto-al  d.  : a. 

1/  Selection  of  equip:  -nt  should  not  be  r-’e  has:  ! ru  .icr  .'c  totals  alone 
fcur  should  include  cons  idem  t i«.a  of  features  dosire:1  for  specif i.-  nppHcaticn 
Co:  t war.  not  con  .id  r In  r * ir.g  the  equipment,  h . •ver  co'-t  i<  a r.eccssiry 
conridcratii.e.  in  c • ct  ’ i with  govern  •:  r.t  i u:  ci.  ■ ■ J :>g. 
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\ .vAuAU"'  Cc 
CvV.  \V\%  \ V \\  % \ 


A1AL\ 

1 2 3 
1 2 4 


Ajfj-Gevjsrt  LF-202  1 1 3 1 2 3 0 3 

Bell  & Howell  6ritfc3ie  13  2 12  4 2 1 

Bell  & Howell  Commuter  12312303 
Kodak  Ekts  Lite  120  1 3 1 0 2 4 0 3 

f/icofcra  K-100  2 3 2 1 2 4 1 • 1 • 

Misi  Monitor  23322422 

Realist  Educator  34302  420 

Realist  Valent  1 2 3 2 2 4 0 4 

Realist  Viking  24202420 

Visidvns  Siowkit  1 1 3 1 2 4 3 1 

WSI  Informant  II  1 2 3 0 2 4 1 3 


rr:  Srt-  Soct  c*n  IH.9.  for  furi^nr  data  sr  cl  rro  prrfM  ihsulj  no:  t>*  mi'j#  b**vJ  on  ffjJrfrC'tw 

j»?one,  tv>t  tbouW  »ncluti«  cons  d*r*tjon  of  feitu  '»  rrtirr-J  tni  t,’*sc  i*c  * np'ir  ' r- v Con  was  nil  co^i;  6r»d  m 
r*nk,mg  tn*  equ .p*rwnt,  hoivsv&r  ton  itd  r»cisv.«'?  com •.**•* r*uon  m connection  *»vtth  jj^rrment  pufch-»-vng. 
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\\'\  \\  V\  \ \ ' 

\S  -m:\-  S&&  \ '.■'AA 


Agfa-Gevaeft  LF202 

2 

0 

7 

0 

0 

3 

3 

3 

3 

3 3 

<t 

i 

2G 

£2 

Bell  & Howell  Briefcase 

0 

0 

2 

0 

0 

2 

2 

1 

t 

2 1 

3 

i 

15 

43 

Bell  h Howell  Cc  muter 

o 

0 

4. 

0 

0 

3 

2 

2 

2 

1 2 

4 

i 

2 1 

O 

Kodak  Cktalite  ICO 

t 

0 

2 

1 

0 

2 

£ 

i 

1 

2 2 

1 

o 

IB 

»«2 

Mieobra  K-100 

1 

0 

1 

1 

0 

2 

1 

t 

0 

1 2 

2 

0 

12 

37 

M:$i  Monitor 

2 

0 

1 

1 

1 

2 

1 

» 

2 

2 1 

2 

0 

IS 

42 

Realist  Educator 

0 

0 

2 

0 

0 

2 

1 

0 

0 

2 2 

1 

i 

12 

23 

Realist  Valient 

2 

1 

0 

0 

0 

3 

2 

3 

3 

1 2 

3 

0 

20 

54 

Realist  Viking 

r> 

\j 

0 

2 

0 

1 

1 

1 

0 

0 

1 2 

3 

1 

12 

33 

Visidyfv  Shoc/fcit 

a 

0 

2 

0 

0 

3 

3 

2 

2 

3 3 

4 

) 

25 

12 

W3I  Informant  II 

2 

0 

0 

0 

c 

3 

? 

3 

3 

2 1 

4 

1 

21 

49 

Nr*H:  S*t  Cation  IM.Q.  for  furr** 

?r 

l r 

ta'«c*.ion  of  ruf'f  *nT 

thou 

no*  t*  f 

?-  . J cn  t ; ?-•* 

tc  \»* 

• •or*  f |hc-u»<1  iv.i  ;'  i-  r.»r«  ,.*-' 

■ n 

0*  < 

: ftc'cs 

J <0 

t-  u. 

f.ticm 

l' 

J in 

rtnijr.g  t*  a t~.i  pm#n t,  t 2N.fr/tr  cov.  i*  a f 

‘‘wycwi 

l\L.r  •*. 

•on  *n  C0".r. 

•Cl-:*--.  go 

■n  r 

**■ 

ii- 

7>6/<r  1-3. 

IVi- 

fie 

. .tr.cn  f> 

Jf? 

&/rr. 

rs^  Sol  2 


1-23 

C.2 


A 


■ 


EVALUATION  FOR.1 3 AN!)  RAW 
TEST  TjATA  FCii  EACH  UNIT 
TESTED  ARE  AVAIL/. RLE  UPON 
REQUEST  FROM: 

HQDA  (DAA.G-A.'T.'1-T) 
WASHINGTON,  D.C.  20314 
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part  ii.  Micsoric.-'.  vrr:-cR/p?i:;rrR 


I.  INTRODUCTION 


A.  Purpose  of  Evaluation 

The  following  Microfiche  Viewer/Printer  evaluation  report  was 
commissioned  by  the  Adjutant  Cenetal's  Office  - Micrographics  Manage- 
ment Branch,  Washington,  D.C.  The  intended  purpose  for  initiating  the 
evaluation  was  to  acquire  an  up-to-date  comprehensive  technical  compari- 
son cf  commercially  available  Microfiche  Viewer /Printers. 

B.  Scope 

The  selection  of  Microfiche  Viewer/Printers  to  be  evaluated  was 
made  in  two  steps;  the  first  was  to  conduct  a thorough  market  survey  to 
identify  commercially  available  Microfiche  Viewer /Printers  as  of  July  1977; 
and  second;  to  select,  based  on  pre-established  functional  criteria, 
specific  units  for  testing  and  evaluation. 

A.  description  of  test  methods  used  ana  evaluation  parameters,  are 
presented  in  Section  II.  Summary  data  and  un-t  rankings  are  provided  in 
Section  III. 

C . References 

The  following  list  of  sources  was  utilized  in  the  preparation  of 
this  technical  report. 

1.  Evolc.ti..  '.’.i  cr-'f  fo’-.c  Eerier'**  A fo-  T.iw.-  ri 

William  R.  Hawken,  Council  on  library  Resources  Inc.,  Vurhington, 


*■  * -*  .*■;,»  \wr»«  : . 


UBKurj*.  suuc \ — 


2.  Guide  to  Micrograph! e Equipment  * tls  r r'".'  ment 

Edited  oy  Hul ' ard  W.  Ballou.  :•  tional  Micz:  >n i c:  As  0(  L tlon, 

Colosvillt  Rond,  Silver  Spring  X.r.rylund. 

3.  Hew  to  Select  a Kkrof.n,-.  R.-adcr  r.r_rV  ' ;•  .-Jrier 
National  Microgrrphics  Association,  Cole ov ill e R.-ad , Silver 

Spring,  Maryland. 

4.  Micro:' raphic  Kquipr.or.t  - Dlrtcrory  rnj  :'uy:. Car! do  --  3 97? 
Information  and  Records  Ms nags  •••ent,  Inc.,  I niton  Avo. , K.  vpstead , 


5.  Kation.il  Standard  - Method  for  Kearmrlr.-  tl--  Screen  luminance, 
Contr  3 st  and  Reflects  nc  c of  Mirroforn  Knarc  .t. 

National  Micrographics  Association,  Calcsville  Road,  Silver 

Spring,  Maryland,  ANSI/NMA  KS12-1977. 

6.  1977  Buyers  Guide  to  Micrographic  Equipn* nt,  Produc • , an i 
Services 

National  Micrographics  Association,  Col  sviile  Road,  Silver 
Spring,  Maryland. 

7.  Precision  Mcn-urcr  r at.  a no  C ' I i.1 -r  ( inn  - J - ■■ “ _0j>  t if  ? 

U.S.  Department  of  Commerce,  Rational  Bur •••:-.«  o£  Standards 

Special  Publication. 

8.  Th~  Fo(  al  Dictionary  of  Phot  opr:  nhtc  Techno'.  -gies 

D.A.  Spencer  Focal  Press,  Englevoed  Cliffe,  N.J. 
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Bell  4.  Novell,  Inc. 

business  Equipment  Croup,  Betbesda,  Maryland. 

Dstagrcphix,  Inc. 
bethesda,  Maryland. 

Eastman  Kodak  Co. 

Business  Systems  Markets  Division,  Washington,  D.C. 
3-M  Company 

Microfilm  Products  Division,  Washington,  D.C. 

Micro  Information  Systems,  Inc. 

Atlanta,  Georgia 

National  Educational  Consultants 
Kyottrvi.l la,  Mary), cr.d. 

Nation  ii  Micrographics  Systems,  Inc. 

Silver  Spring,  Maryland. 

Y a t o : business  Systems 
Richer  1,  Virginia. 
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A . T est  Methods  - l’ n i c Eva ilust i c n 

Each  selected  Microfiche  Vi  ewer /Printer  vat  tested  and  eva’nated 
in  each  of  the  following  categories.  Evaluation  data  surer,  a ties  lor  each 
unit  are.  presented  in  Section  III  of  this  report. 

1 . Display  resolution 

The  display  resolution  vas  determined  using  test  microfiche 
containing  National  Bureau  of  Standards  1010  resolution  test  patterns. 

The  actual  number  of  line  pairs  per  millimeter  were  recorded  for  each 
unit.  This  was  accomplished  by  viewing  the  display  with  an  CX  optical 
magnification  device  which  allowed  visual  discrimination  of  actual  line 
pairs.  Mathematical  calculations  were  performed  to  adjust  recorded  values 
to  a standard  24/48  X format.  Both  the  central  and  peripheral  screen 
areas  were  measured,  and  the  percentage  of  resolution  fall-off  was  recorded. 

2 . Display  T i:_;~ ! nance 

The  luminance  (brightness)  of  each  Viewer/Printer  display  as 
well  as  the  evenness  of  luminance  across  the  display  screen  were  given 
extensive  consideration. 

A Thoto  Research  Spectra  Spot-water  with  a one  quarter  degree 
reading  area  vac  used  to  accurately  measure  screen  luminance  values. 

The  American  N..fioivl  Standard  method  of  measuring  screen  luninar.ee  was 
followed  to  obtain  results  that  best  represent  a valid  spproxi:  aticn  of 
actual  viewing  conditions.  An  Elgar  Corporation  AC-Linc  conditioner  ve.s 
sell  -’ted  to  regulate  the  input  voltage  and  eliminate  line  voltage  fluctua- 
tions. The  single,  eyepoint  method  of  teeter  placement  was  selected  tor  use. 
The  objective  lens  of  the  luminance  motor  was  located  on  a line  perpendicular 
to  the  center  o£  the  scrto-i.  and  also  fifteen  inches  or  a distance  equal  to 
the  scrc.-a  di.- tonal,  which  tver  was  greater,  from  the  surface  of  the  screen. 
The  r r.aeuri  vnt f»  we;c  undo  with  the  light  source  in  the  reader  operated  ns 
reco.  .-ended  by  the  m.mi  fe-Cturer , the  render  being  i.r  focus  a:  d without  film 
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in  the  microform  holder.  The  luminance  neter  wa:  positioned  on  a swivel 
point  which  allowed  dings  to  be  recorded  for  peripheral  arear,  v!.J  ' c 
sinulatir.g  che  actual  user  conditions  of  head  mover. -nts . '.  r e reidinf.s 

were  ranted  according  to  maximum  luminance  and  percents:. ts  ef  :sil-of£, 
both  at  intermediate  distances  ar.d  at  the  screen  corner.-.. 

3.  Displnv  Contrast 

I / 

The  Vi  ewer /Printer  display  contrast  was  measured  in  accordance 
with  the  American  rational  Standard  method  for  measuring  screen  luminance. 

1 

\ 

' The  actual  contrast  ot  the  Viewer/Printer  display  was  measured  using  a 

spot  photometer  and  a test  cask. 

' The  test  mask  was  placed  in  the  microform  holder,  and  readings 

were  recorded  tor  both  the  exposed  and  unexposed  areas  of  the  test  mask. 

The  mask  was  reversed  to  allow  fer  an  averaged  set  of  recorded  values. 

A division  computation  was  performed,  which  vac  expressed  ..s  the  contrast 

ratio  of  the  Viever/Printar  display. 

4 . Screen  Reflectance 

Viewer/Printer  screen  reflectance  was  determined  by  measuring 
the  ratio  of  apparent  screen  luminance  in  toot  lar.berts  with  the  light 
source  of  Che  reader  turned  off  to  the  incident  illuminance  in  foot  car ’K-  . 

I on  the  screen.  The  reflectance  was  measured  with  the  use  of  the  Spectra 

Spot  meter,  while  the  ambient  illuminance  was  measured  with  a Weston  nu 1 
756  illuminance  meter. 

5 . Vi  eving  An g2.es 

A number  of  factors  can  influence  the  viewing  angles,  among 
these  being  the  presence  cf  a screen  hood,  angle  of  the  screen,  uneven 
screen  luminance,  and  the  basic  design  ot  the  unit  resell.  The  utasur*- 
nent  of  screen  angle  was  accomplished  with  the  use  of  an  angular  com;'.. as, 
which  permitted  an  accurate  angle  measurer...  nt  from  normal  viewing  dis- 
tances. 
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This  t vms  conduct  :-d  in  two  segments.  The  fir^t  was  a test 
simulating  the  scanning  of  a single  microfiche.  From  edge  to  edge  and 
top  to  bottom.  1 h microfiche  was  focused  or.  Jrage  AT  and  then  the  other 
corners,  and  center  were  brought  into  view.  The  number  of  tines  the  unit 
had  to  be  refocused  vies  recorded.  The  second  segment  entailed  the  inser- 
tion and  remove. l of  five  microfiche,  recording  the  frequency  of  refocusing 
after  an  initial  alignment . 


Temperature 


The  temperatures  generated  by  lamp  systems  within  the  Viewer/ 
Printers  can  ultimately  damage  microfilm,  including  melting  of  the  e- 
uulsion,  if  allowed  to  reach  extremes.  A Tektronix  TM  503  digital  multi- 
meter with  a voltage  temperature  probe  was  utilized  to  measure  the  actual 
film  gate  temperatures  after  various  elapsed  tines  were  clocked. 

C . No  iso  hoy 

The  noise  levels  of  the  various  Vicwar/Printers  was  recorded 
with  the  use  of  a General  Radio  Type  1565-A  sound-. level  motor.  The  C 
range  indicates  the  over-all  sound  pressure  presi  nt.  The  A- weighing 
characteristic  discriminates  heavily  against  low— frequency  sound,  closely 
correlated  with  subjective  estimates  of  loudness,  annoyance,  and  speech 
interference.  The  B-weiphirg  characteristic  is  used  when  the  subjective 
effects  of  noise  are  of  interest. 


9.  X-Y  Grid  Index /Frame  Position  Indicator 

The  accuracy  of  the  X-Y  grid  index  and  the  fr 
indicator  were  determined  with  a precision  tost  nicrofie} 


it  ic  a*  o . .uc  ........  .aw 

and  the  actual  fir-1 
fciliiy  of  the  index  s 
frame  position  ir.lic- 


v?  position 
Random 

• • — 4 'j  4 n A ,*»  v 


arc."  located  veto  matched  to  determine  the  relic- 
yclem.  A air.il:. r piece  .’are  was  perfot-.r  - --ith  th- 
tor  when  the  ts  ud  unit  offered  this. feature. 
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10.  M ; t n te 1 1 a ncc 

The  need  for  la: p changes  occur  on  occa: ion,  th  erefore  t .c 
procedure  required  to  change  a lamp  was  included.  The.  ease  of  removal 
and  insertion  or  a new  lamp  was  determined  by  actually  j-  , forming  this 
task  with  every  Viewer/Printer  under  consideration. 

11.  Materials 

The  units  were  disassembled  and  inspected  to  obtain  the  best 
evaluation  of  component  materials  as  possible.  The  ratings  vert  based  on 
the  quantities  of  steel,  plastic,  and  fiberglas  used  in  construction, 
with  steel  being  rated  as  the  preferred  component  material. 

12.  Unit  Opera  lion 

The  actual  operator  interface  required  to  operate  each  Viewer/ 
Printer  was  considered  and  evaluated,  with  a one-h;nded  operation  con- 
sidered an  optimum  situation. 

13.  Platen  Carrier 

Microfiche  handling  and  platen  movement  was  found  to  be  one 
of  the  most  varied  areas  of  unit  design.  Microfiche  positioning  for 
viewing  was  examined  for  each  unit.  Evaluation  was  based  on  ease  of 
platen  movement  and  amount  of  positive  control  in  platen  positioning. 

1 4 . Clean  in  g o tier 

The  components  most  likely  to  requite  some  type  of  cleaning 
by  the  operator  were  used  as  a basis  for  cleaning  accessibility  criteria. 
Operator  access  to  the  lens,  condenser,  and  the  mirrors  system  was  selected 
as  the  evaluation  parameter  for  this  category. 

15.  Plche  I.oa-1  / I n ] pad 

The  case  of  microfiche  handling  and  insert  Ion /removal  pro- 
cedure': were  co-  1 icred  fer  this  category.  An  cute-  tic  opening  micro- 
fiche c.’rr'.pt  was  cor  - Her  a.  o positive  feature,  in  addition  to  the  general 
micro.'  iche  handling  rV.»  ;ct-  rlsticp. 
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Mechanical  Geer-: 


16. 

The  overall  mechanical  functioning,  of  the-  units  was  co.;--i'’.-.rod 
for  this  section.  I actors  s;  :h  ,-s  the  frequency  cf  j , t . c of  \ ■ r 
loading,  and  the  >■  .sc  cf  clear  fry,  paper  jams  u-  re  evaluated. 

1 7 . Weight 

Weight  of  the  units  was  considered  for  this  svalv  -j  Lion . Al- 
though the  units  are  not  designed  with  portability  is  the  main  center:; 
in  the  user  environment,  the  need  to  transport  the;;  my  arise. 

1 8 . Set-- ■ n Size 

Screen  size  has  an  important  effect  oh  user  comfort  and  the 
ability  to  read  an  entire  page  of  data  at  optimum  magnification,  with 
a minimum  of  microfiche  movement.  A larger  serein  size  vas  given  a 
higher  rating. 


19.  Lamp  Life 

This  was  included  in  the  evaluation  criteria  because  a high 
frequency  of  lamp  changes  can  increase  the  possibility  of  unit  damage  to 
the  lamp  socket  or  wiring  system,  increasing  unit  downtime. 

20 . Image  Rof.tlcn 

The  ability  of  the  viewer  to  accept  a vide  variety  of  micro- 
fiche formats  vas  considered  a positive  feature,  therefore,  the  anility 
to  rotate  an  image  in  the  viewer  itself  was  established  as  an  evaluation 
criteria. 

21.  l.ni.v.  Intensity  Switch 

T1  iv  w’"*  i c ** *~ ci  rerr"*  v ~ v - »* ->  m <-  f en  M ^ ■ fpc 

or  microfiche  quality  hinder  reading  was  considereu  a va1  liable  rev 
evaluation  criteria.  The  lower  intensity  position  - 1 » extends 

lamp  life. 
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usable 


can  reduce  the  legibility 
included  s an  evaluation 

23.  A ccess  or!  eja 

The  availability  cf  accescorie  such  as  interchangeable  lenses, 
dual  fiche  carriers,  alternate  power  options,  and  screen  hoods  were  in- 
cluded in  the  evaluation  and  the  units  were  rated  as  to  the  number  of 
features  that  could  he  purchased  as  an  option. 

B.  Test  Method.-,  - Paper  Print  Evaluation 

Paper  prints  were  produced  on  each  selected  Microfiche  Viewer/ 
Printer  and  were  than  evaluated  in  each  of  the  following  categories . 
Evaluation  data  summaries  arc  presented  in  Section  III  of  this  report. 

1.  Frint  resolution 

A papo-  print  was  made  of  the  test  microfiche  containing 
National  Purea.  or  Standards  1010  resolution  test  patterns.  The  patterns 
were  viewed  with  an  8X  optical  magnification  device  which  allowed  visual 
discrimination  of  actual  line  pairs.  Mathematical  calculations  were  per- 
formed to  adjust  recorded  values  to  r standard  24/4SX  format.  Both  the 
central  and  peripheral  print  areas  were  measured,  and  the  percentage  of 
resolution  fcll-off  was  recorded. 

2 . Print  Contrast 

A paper  copy  of  the  comas'  test  mask  was  ruule  for  each  unit. 
Readings  were  recorded  for  the  noximua  and  minim on  density  areas  with  the 
use  of  a Welch  reflectance  densitometer.  A division  computation  was  per- 
formed, which  was  r... pressed  as  the  contrast  ratio  of  t.ne  paper  print. 

3.  Condition  r.f  Vln.il  Friit 

'i ; i i category  refers  to  the  condition  of  the  final  print  as 
it  c—crgcr  i ret  the  unit.  An  evaluation  was  male  as  to  whether  it  was 


22.  £ £ p 0 \* J.  Imt  < '■  i c r ■- 

The  presence  of  screen  vibrations 
of  the  projected  t.mfcs  Therefore,  this  was 
criteria. 
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dry,  semi-dry  or  in  a wet  condition  vJ  nr  sow  for  • se  by  tl  e opes  itor, 
with  a dry  p:  ir.t  cc;*.  id  tied  to  h..-  t ; •.  id.  :l  c c tion. 

4 • hr ir.t v , ' c_d_ 

An  actual  clocking  of  unit  print  speed  ws  ’ .ic ■ fcr  initial 
printt  as  well  as  for  a scries  of  prints.  The  units  were  set  fr.r  the 
optimum  exposure  sorting  to  equalise  machine  cycle  rl-cc. 

5 . '►•’arn-Up  T ir.e 

t.’anr-up  Cite  refers  mainly  Co  the  units  utilising  a dry  silver 
process,  as  this  process  is  developed  usir.g  a heat  source  of  sone  type. 

Unite  containing  a stand-by  tnode,  which  allows  lor  instant  printing,  were 
considered  for  the  evaluation  as  requiring  no  warn-up  tine.  The  electro- 
static process  units  require  no  appreciable  varr.-up  time. 

6.  Cicanlr?  - Printer  £•  ction 

This  cctcgc  ry  was  approached  from  the  aspect  of  whi  t vis 
actually  involved  in  maintaining  the  print  section  of  the  units  involved. 

Dry  silver  units  are  basically  a clean  operation,  using  no  fh-.-.-.ictl  toner. 
Tha  electrostatic  process  is  a vat  process,  using  a tener  solution  which 
has  to  be  replenished  or  replaced  periodically. 

7 . Print  Gvc Le  *.*oire  level 

The  noise  levels  during  the  print  cycle  were  recorded  in 
addition  to  normal  unit  operation  noise  levels.  The  sane  recording 
device  (General  Radio  Type  3565-A)  was  utilized  to  monitor  the  various 
levels  cf  noise  generated.  The  paper  cut  operation  was  generally  found 
to  record  the  highest  readings,  vith  an  average  taken  for  the  remainder 
of  the  print  cycle. 

8.  Sc-. ear -Proof  Prints 

The  ability  of  the  pilot  tc  withstand  h.-ndHne  without 

having,  the  image  become  illegible  was  considered  a valuable  test  lor  pr'nt 
evaluation.  Prints  were  allowed  to  dry  before  the  smear  test  was  conducted. 
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9. 


Filr.  to  Print  Polar* tv  Ca--*  bill  tv 


Ire  Ability  to  create  a positive  paper  print  i re.-,  bath  positive 
and  ntative  r.icrof  iche  castors  was  a ; tj'.  . consider: ' ion  lor  t::u  print 
evaluation.  The  units  employing  the  dry  silver  prim  pro  -’notion  technique 
were  not  able  to  p.akc  a positive  print  f too  a posit iv.  microfiche,  ar.d 
were  scored  accordingly. 


10. 


Film  Co  Print  Selection 


The  procedure  required  to  arrive  at  a change  in  print  polarity 
was  evaluated  in  this  category. 

The  presence  of  a selector  switch  or,  the  unit  was  considered 
to  be  the  best  for  ratings  purposes,  as  this  allows  untrained  operators  to 
produce  prints  of  different  polarity  with  little  difficulty. 
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C . F v.'!  luc  tir-n  Vir -a meters 

Each  nicrcfiihe  Viewer/Printer  vac  evaluated  In  each  of  the  following 
categories : 


* Vic-.-’or  Performance 

— Weight 
— Screen  Size 
— Lamp  Life 
— Display  Resolution 
— Display  Luminance 
— Display  Contrast 
--Screen  Reflectance 
— Viewing  Angle 
— Focus 

— Image  Rotation 
— Frame  Position  Indicator 
— X-Y  Grid  Index 
— Unit  Operation 
—Lamp  Intensity  Switch 
— riaten  Temperature 
— Noise  Level 
--Screen  Vibrations 
— Platen  Carrier  Movements 
— Microfiche  Lead/Unload 
—Mechanical  Operation 
— Maintenance 
— Cleaning  of  Optics 
— Accessories 
— - Hatty  itii  a 
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o Hardcopy  Print  Q.-«. llrv/C-  . 

— Pcsoiux  Ion 
— Print  Contrast 
— Condition  of  Final  Prints 
— Smear  Ft  oof  Prints 
— Film  to  Print  Polarity  Capability 
— Film  to  Print  Polarity  Selection 
— Printing  Speed 
— Wnrc-Up  Time 
— Cleaning  of  Print  Section 
— Print  Cycle  h'oise  Level 

D . Evaluation  Uni . hf  i ng _F an  torn 

Each  Viewer, 'Printer  evaluated  v.,s  compared  against  a numeric?  1 
weighting  matrix  which  ar  sinned  a nor.h  r value  tc  the  jn  rfo' .r.anco  of 
the  unit  for  each  characteristic  tested.  Hie  hit;,  r the  nur.ber,  the 
better  the  unit  performed  in  that  category.  T re  numerical  veigl  . ir.;\ 
matrix  forced  the  basis  for  comparing  oath  unit  for  overall  perfo;  :: 
in  relation  to  other  nits  tested.  The  weighting  matrix  used  is  pre- 
sented in  Table  II-l. 
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Peremsur 

i 

Unit  Operation 

Poor 

Averags 

Good 

F xceiient 

Lamp  Intensity  Switch 

Ym 

No 

Platen  Temperature 
(in  °F) 

0 so 

01-103 

Over  105 

Noise  Level 
(in  decibels! 

0-40 

41-70 

Above  70 

Screen  Vibrations 

None 

Minor 

f/.-jcr 

Materials 

Poor 

Average 

Good 

Excellent 

Platen  Czrr,er 

Movcrr  *nts 

Poor 

Average 

Coed 
( xcellent 

Maintenance 

f'cor 

A',  •-•rags 

Good 

Evceiient 

Ficho  Losd, ‘Unload 

Poor 

Good 

excellent 

Mocbsmcal  Oi  -..ration 

Poor 

A.teregt 

CooJ 

Fvrellert 

C '-jii-na  of 
Optics 


ArxesSOlieS 


Print  Rejoiut'on 
(in  LP'MI/t 


Pnn.  Resolution 
% F p.'I  O'f 


Print  Contrast 


Condition  of 

r mal  Pi  lot 


Smear  Frcof 
Prints 


Film  to  Print 
Ppfft'  it  o Capability 


Poor 
Atir<  _‘e 
Good 
Eire  tent 


Poor 

Aver.je 

Good 

Exce"ent 


0 2 


C-10 
IO.t-25 
23.1-40 
40.  f -00 
Over  00 


Cl 


SVrt 

Semi-Dry 

Dry 


Yes 

No 


i 
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III. 


T15T  SITE’AP.' 


A.  Introduction 

The  Microfiche  Viewer /Printer  evaluation  results  are  shown  in 
Table  II-2.  A discur.iicri  of  the  susoary  data  is  provided  ir.  the  follow- 
ing section. 

B.  Discussion 
1.  General 

The  selection  of  evaluation  criteria  and  weighting  factors  was 
node  lased  upon  subjective  analysis  of  user  needs  for  microfiche  Viewer/ 
Printers.  The  final  rankings  of  Virwer/Printors  evaluated  for  this  report 
reflect  these  subjective  judg.-  vr.tss.  The  actual  performance  of  Viewer/ 
Printers  may  not  adhere  to  those  rankings  under  different  user  conditions. 

The  unit:*  were  net  subjected  to  a ruggedixed  testing  series,  and 
as  a result  no  ecu  elusions  or  recc~..ncndation5  ate  made  as  to  ability  to 
with, stand  extreme  environmental  or  user  conditions. 

Additional  data  not  presented  in  the  surory  tables,  such  as 
optional  lenses  available,  unit  costs,  screen  color v,  narrative  descriptions, 
etc.  was  collected  for  each  microfiche  Viewer/Printer  evaluated.  This 
data  visa  not  considered  significant  for  ranking  purposes,  but  does  provide 
a rove  complete  ovc-.rall  description  of  each  unit.  This  additional  data  is 
contained  in  the  data  collection  forms  which  are  available  upon  request  icon 
the  Ad jut r nt  General’s  Office. 

Certain  ranked  criteria  was  eliminated  from  the  su.-viry  tables 
when  all  Viewer /Printers  evaluated  had  the  £■  we  ranking.  This  wes  done 
to  simplify  the  data  aur-rry  tables  and  to  present  those  factors  which 
truly  df  *■/  ;r ■ _ r.n  r p i h«  Viever/Pi inters  cv  . tied. 
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bach  Viever/Printnr  v a s evaluated  and  ranked  ugcn  its  par— 
foravncu  at  ~ X magnification  ratio.  Although  r.any  units  sre  av  ble- 
at 4SX,  not  all  units  obtained  for  evaluation  had  this  capability.  Icr 
fairness  cf  comparison,  values  obtained  at  4tsX  were  not  included  in  the 
summary  tables.  However,  the  collected  data  is  included  in  the  date 
collection  forns  which  are  available  upon  request  from  the  Adjutant 
General's  Office. 

✓ 

The  data  presented  Is  based  upon  the  testing  and  evaluation.^* 
one  unit  supplied  by  the  respective  manufacturer  and/or  distributor  and 
considered  by  the  supplier  to  be  representative  of  the  product's  capability. 

One  commercially  available  microfiche  Viewar/Pr inter  unit  which 
was  not  included  in  this  evaluation  study,  was  the  P.eporter  II,  manufactured 
by  Bell  f-  Howell.  This  unit  was  not  available  from  the  manufacturer  during 
the  period  of  this  study. 

The  units  selected  for  evaluation  were  representative  of  com- 
mercially available  models  of  microfiche  Viewer /Printers. . During  the 
initial  market  survey  described  in  Section  I of  this  report,  several 
units  were  found  to  be  the  sane  in  configuration,  although  marketed  under 
different  coop.;.*/  names.  In  there  cases  only  ora  unit  was  evaluated.  The 
following  is  a listing  of  those  units  which  are  similar  to  those  select’d 
for  evaluation: 


Unit  Evaluate  1 


Similar  Units 


DCS'  3650 

CCf/  3650 

3--.M  500  M 

Micro  Design  KP  330 


OCF.  3655 

NCR  Corporation  500  Series 
3-M  500  T 

Bruning  Model  53CO 


—3 


Cv.hIi 

:cc ion  Penults 

The  nine  (9)  .Microfiche  Viswvr/Prirtcrs 

, ..  1/ 

: ranked  as  fellows:-- 

evaluated 

3M  - Model  500* 

S3~ 

Canon  - CP37G 

S6 

$ 

OCE’  - 3650 

65 

* 

Datagraphix  - 1500 

32 

0 

Bell  and  Howell  - Spacer.acter 

61 

• 

Kodak  - Starfiche* 

81 

9 

MISI  - 21st  Century 

60 

9 

3M  - Model  500* 

76 

9 

Micro-Design  - RP55 

72 

© 

GAF  - 5000  KRP 

71 

Units  with  a rating  of  !>0  or  higher  wore  judged  to  provide 
good  to  excal'.ent  printing  capability  combined  with  good  image  display 
and  mechanical  operation.  Units  with  ratings  of  lass  than  SO  were  judged 
to  be  deficient  cither  in  print  quality,  viewer  display  or  mechanical 
operation. 

The  Datagraphix  1500  war.  judged  to  be  an  excellent  unit, 
mechanical ly  and  operationally  c-xctpt  for  the  difficulty  in  changing 
image  magnification.  A lens  conversion  and  condenser  change  could 
require  a field  technician  for  installation. 

An  unusual  amount  of  paper  j arming  and  p.c-chtr.ical  malfunctions 
were  found  with  the  following  units: 


• KISI  - 21st  Century 
n Micro-Design  R?550 
e CA?  - 5000  hid? 


Uses  cry  exivei  pix:i«.xng 


with  n."1  3 fonid  i'h  ileal r,  in  uni 


1/  Selection  of  equipment  should  not  be  ,-ad<'  b-Sfd  or>.  aggregate  totals  ale* 
but  should  include  consideration  of  features  desired  for  sprtiiic  applies’ i. 
Coot  was  rot  considered  in  r aking  the  eqtilprent,  hcv  .ver  cost  i.-  a rececrer 
consider at  ion  in  connection  with  government  purchasing. 
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The  MISI  unit  was  a brand  r cu  unit  f . th-.-  factory,  and  was 


installed  by  cur  e value,  cion  t eat:  rather  t an  a factory  trained  technician. 
With  adjustments,  we  feel  the  :!1S1  could  operate  sati-cactorily , ar.d  the 
j arcsing  problem  would  be  eliminated. 

The  area  of  paper  loading  was  addressed  ss  to  the  system  used, 
such  as  cartridge  load,  cassette,  or  a roll  type  of  paper  system..  The 
cartridge  and  cassette  system  wore  used  in  the  Kodak  Starfichc  and  Canon 
370,  while  the  other  units  employed  a roll  system  of  paper  handiir.3. 


*■.  l jt  i‘  ' «)  inc'ir  < fn’"  . ft.  i'on  r.l  *•  C'-i  e?  .'o*  v +:  ' <C  en^hcetio  * Cv*t  » 2»  r»3?  tc^ 


r»*ti  m?  f-4'j.pfr colt  • » • y car.*  u«'«t»on  in  c.  nn:-.!«;i  with  yo'  *r  nrr  in t purrUftMAg. 
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L< 


1.  BS.H  Spscemsstcr 

2.  Cerion  CP370 

3.  Ostigrophix  1EG0 

4.  GAP  5000MRP 
C.  Koc lak  Gtsf  Eicha 

g.  Micro  r.r-s: 

7.  3M  ECO 

8.  CM  EDOM 

9.  Misi  2Ht  Cantuiy 
10.  GCE  3C&0 


Sci  ration  ttl.B.  *pr  turthtr  c.  ;;i  r.n:  !yj  \ fj*  - ::i-,y  ol  *v  u>pip«nt  nc- 
• •one.  bw-t  i^ouU  exiflMi}*'  jtton  of  fer  •.  c $C«vr  d for  *r*eci?'.'  *. 

ranking  Mjup^i’i,  hc^^ti  colt  »s  c n*c*;-.*ry  tcr.Sk  A*i:,r.  in  cc.t 


'-■i  Mji  l>«  i bawd  on  .* :ft  % 
.tttecni  t o'.  ./»t  r.r.*  v ^ 

isrt'On  \t  qcvC  n:r>?r*.  »!u:. 
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0 

1 

1 

1 

1 

0 

1 

0 

2 

1 

1 

1 

i 

0 

2 

i 

1. 

BEH  Spacemsster 

8 

6 

C 

2 

0 

4 

2 

4 

4 

0 

0 

30 

81 

2. 

Canon  CP 370 

6 

6 

6 

2 

0 

4 

0 

2 

4 

2 

2 

34 

8G 

3. 

Data  frapliiK  If, 00 

6 

6 

4 

0 

4 

c 

2 

4 

2 

2 

32 

£2 

! 

GAP  50C0MRf> 

6 

6 

4 

2 

0 

4 

0 

4 

4 

0 

0 

30 

71 

1 

5. 

Kocak  Star  Hit-li* 

4 

8 

8 

4 

2 

0 

0 

0 

4 

2 

0 

32 

8! 

6. 

Micro  Dr:ign  hP  550 

2 

G 

0 

2 

0 

4 

2 

4 

4 

0. 

0 

24 

72 

7. 

3M  eoo 

6 

3 

8 

4 

2 

0 

0 

2 

4 

o 

A 

2 

38 

G3 

3. 

3M  300” 

0 

8 

e 

4 

2 

0 

0 

2 

2 

2 

0 

34 

76 

0. 

f'isi  21st  Ccr.tury 

6 

8 

2 

0 

0 

4 

2 

4 

4 

2 

2 

34 

CO 

10. 

OCE  3G30 

C 

8 

2 

2 

0 

4 

0 

4 

4 

0 

2 

32 

65 

[ ’ _v  Section  Hi  3.  fo»  c*t»  analysis.  Selection  o f a^uipnvrnt  should  not  be  mu'abaved  on  totsh 

•;o  •.  but  s'"i  u’d  irc'tNia  corsidfrction  of  features  det'red  (or  »:3tific  application*.  xt  v*is  oot  connected  in 
r«ri*MO{j  i .e  equipment,  hcv.rv;  r cost  is  a ntcauary  contrdaration  In  connection  v*th  yo\,*rrvir'em  po  ctias-ng. 
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EVALUATION  FORMS  AND  RAW 
TEST  TATA  FOR  EACH  UNIT 
TESTED  ARE  AVAILABLE  UPON 
REQUEST  I' ROM: 

11QDA  (DAAG-AKM-T) 
WASHINGTON,  D.C.  20314 


PART  III.  3/ 


A.  Pu-  pose  of  Rv^luntion 

The  following  3/4  Size  Microfiche  Viewer  evaluation  report  v.~u  com- 
missioned by  the  Adjutant  General's  Office  - Micrographics  Management 
Branch,  Washington,  D.C.  The  intended  purpose  for  initiating  the 
evaluat  n was  to  acquire  an  up-to-date  comprehensive  technical  com- 
parison of  3/4  Size  Microfiche  Viewers. 

B.  Scope 

The  selection  of  the  3/4  size  viewers  to  be  evaluated  was  made  by 
the  Adjutant  General's  Office  - Micrographics  Management  Branch.  Selection 
was  based  upon  the  following  criteria: 

« Dual  lens  capability 

• 73%  optical  enlargement  for  24X  and  4CX  microfiche 

e //’n liable  on  G.S.A.  schedule  as  of  March  1976 

Units  selected  were  requested  from,  the  manufacturer  for  testing  a.:d  evaluation. 

A description  cf  test  methods  used  and  evaluation  par-. met#  rs  are 
presented  in  Section  II.  .Summary  data  and  unit  rankings  are  provided  in 
Section  III. 

C.  References 

The  following  list  cf  sources  was  utilized  in  the  preparation  of  this 
technical  report. 

1.  Evaluating  Microfiche  Readers:  a Handbook  for  librarians 
William  R.  Ha-ken,  Council  en  Library  Resources,  Inc., 

Washington,  D.C. 

2.  Motion?'!  Si  -lard  - V'-th  • for  V - -■  -gj!  • Sere-  ~i  *■■■  . i : ~.r,c  , 

Contrast  ; Reflect  a net  ci  :'.i  c r - : . i :t 

National  Micrographics  Association,  Colerville  Read,  Silver 

Sprit',  Maryland. 


3 . prot  ision  M astir  nt  ' Calibration  - In  ' • On 1 1 
t’.r.  Department  of  Ceraerce,  Kaci.nr.al  Bureau  of  St; 

Special  Publication. 

4.  The  Focal  D< r t ionnvy  ci’  Photograph!  •"  T achr.oloc i ^ 
D.A.  Spencer  local  Press,  Englewood  Cliffs,  U.J. 
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IX.  3/4  SIZE  VIEWER  EVALUATION 

A.  Tec;  !‘.ctho!s 

Each  selected  3/4  rue  microfiche  viewer  v;i s rented  and  evaluated 
in  each  of  the  f ollov ir.g  categories.  Evaluatitr.  data  . ur.r.iries  for  r-c_i' 
unit  1»  presented  j.r  Section  111  of  this  report. 

1 . Re  so 'lutio  n 

The  display  resolution  vas  determined  lor  each  unit  using  test 
microfiche  containing  National  Euteau  of  Standards  1010  resolution  rent 
patterns.  The  actual  number  of  line  pairs  per  millimeter  were  recorded 
for  each  unit.  This  was  accomplished  by  viewing  the  display  with  an  8X 
optical  magnification  device  which  allowed  visual  discrimination  of 
line  pairs.  Values  were  adjusted  to  match  the  actual  magnification  of 
the  reader  tested.  Loth  the  central  and  peripheral  screen  areas  were 
measured,  and  the  percentage  of  resolution  fall-off  was  t « corded . 

2.  Display  Lutr*  nance. 

The  luminance  (brightness)  of  each  viewer  unit  as  vail  as  t lie 
evennes'.  of  luminance  across  the  display  screen  were  given  extensive 
consideration. 

A photometer  with  one  quarter  degree  reading  area  was  used  to 
accurately  measure  screen  luminance  values.  The  American  National  Stand.: 
method  of  measuring  screen  luminance  vas  followed  to  obtain  results  that 
best  represent  c valid  approximation  of  actual  viewing  conditions.  An  AC 
line  conditioner  vas  used  to  regulate  the  input  voltage  and  cliriinate  lit. 
Voltage  fluctuation:;.  The  single  cyepoint  method  of  net  or  placement  v.-.s 
•elect'  for  u'u  . The  objective  lens  of  the  luminance  meter  was  located 
on  a lis.e  perpendicular  to  the  center  of  the  screen,  ar.d  also  fifteen 
inches  or  a distance  equal  to  tin  screen  dirge; 1. , which  ever  was  greater 
fret  the  urt'ace  of  the  screen.  The  measure  ent  • were  made  with  the  !!,•'. 
r .ircc  in  the  read' r operated  as  r-  .rr.cndcd  by  th*»  c.cv.ifacturer,  t:  . 
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reader  being  in  focus  and  without  fill  in  the  r.icrofori  holder.  The 
luminance  meter  was  positioned  on  a swivel  >:.-irst  which  nils’  .d  readings 


to  be  reco 

rd.-d  for  peripheral  areas, 

while 

i ".ala  t in 

r»  J 
' "J 

!.a  actual  user 

condit  i or.s 

of  head  mov&mcncs.  The  r 

caciirs^b 

ve r p rcfi 

ike  d 

according  to 

maximum  lc 

mi  nance  and  percentages  of 

fell-oi 

f , both 

at 

intermediate,  dis 

tancer  and 

at  the  screen  corners. 

3 . Display  Cor.t r act 

The  viewer  display  contrast  was  measured  in  accordance  with  the 
American  Kational  Standard  method  for  measuring  screen  luminance.  The 
actual  contrast  of  the  viewer  display  was  measured  using  a spot  photometer 
and  a test  mask. 

Tbe  test  mask  was  placed  in  the  microform  holder,  and  readings 
were  recorded  for  both  the  exposed  and  unexposed  areas  of  the  test  mask. 
The  mask  was  reversed  to  allow  for  on  averaged  set  of  recorded  values. 

A . Distortion 

The  amount  of  image  distortion  was  determined  by  the  ur.e  of  a 
precision  test  microfiche  which  contained  pairs  of  lines  of  equal  lengths 
located  horizontally,  vertically,  and  diagonally  across  the  image.  After 
Chest  pairs  were  identified  unci  measured  on  the  screen  out [fie,  a calcula- 
tion was  performed  to  arrive  at  the  percent  of  image  distortion  measured 
for  that  viewer. 

5 . Screen  P. ef  lc  tance 

Viewer  screen  reflectance  was  determined  by  measuring  the  ratio 
of  apparent  screen  luminance  in  trot  lamberts  with  the  light  scourcc  cf 
th'-  reader  turned  off  , to  the  incident  illuminance  in  foot  candles  on  the 
screen.  The  reflectance  v<-3  measured  with  the  use  cf  a photometer,  while 
the.  .c ...  Meat  illuminance  was  measured  with  a foot  candle  meter. 


6.  hc-nnifv 


A value  measure  for  legibility  was  obtain'd  through  a numerical 


f 


t>  Resolution  - cixis.-j'! 

c Resolution  - percent  fall-oil 

? Image  distortion 
t Cist-lr.j  lu ninance  - . axir.u- 1 
• Display  luminance  - percent  f;’l-off 
s Display  contrast 
e Screen  reflectance 

The  weighting  matrix  is  shown  in  Table  III-l. 

7 . Viewing  An  v 1 

A number  of  factors  con  influence  the  viewing  angles,  among  these 
being  the  presence  of  a screen  hood,  angle  of  the  screen,  uneven  screen 
luminance,  and  the  basic  design  of  the  unit  itself.  The  measurement  c; 
screen  angle  was  accc  .tplishcd  with  the  use  of  an  angular  compass,  which 
pcrr.itte-  an  accurate  angle  rear,  ircment  from  normal  viewing  distances. 

8 . Focus 

This  test  was  conducted  in  two  segments.  The  first  was  a tv.f  t 
simulating  the  scarring  of  a single  microfiche,  fre  ■ edge  to  edge  rr.d 
top  to  bottom.  The  • icrofiche  was  focused  c-n  ir.s-j  . A 1 and  then  the  other 
corners  and  center  were  brought  into  view.  The  number  of  times  ti.  unit  had 
to  be  refocused  was  recorded.  The  seuu.  j s.y  .r.:  cnt-ilcd  the  ir.r.rtion 
and  removal  of  five  microfiche,  recording  the  frequency  of  rcfocui  ir.g  after 
an  initial  alignment. 

9.  n •’ten  Temperature 

; A digital  multimeter  with  a voltage  temperature  probe  was  ut.'lircd 

V to  measure  the  actual  film  gate  temperatures  ..fter  various  elapseJ  tines  were 

. clocked. 

1 0 .  ho  is a Level 

Thu  noise  level  of  the  viever  un.lt  was  recorded  with  the  use 
of  a round-level  meter.  lh  C range  indicates  the  over-all  soul  prf'9" 
cure  present.  The  A-velghiag  iharactoristic  discriminates  heavily  against 
low— frequency  sound,  clORuly  correlated  with  subjective  estimates  "f  loud- 
r.r'.'K,  tnnoyonce , and  speech  in*.  ce.  Ths  h--  hln  charade  1st  c 
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is  used  vt  c-n  the  subjective  effects  of  noise  are  of  interest.  The 
average  Lue  of  these  readings  vert-  recorded. 

11 . »Y  Grid  Indux/ir  r * Position  Indicator 

The  accuracy  of  the  X-V  grid  index  ..nd  the  frame  position  ir.d  it.'.tcr 
were  determined  vith  a precision  test  microfiche.  Kar.doa  areas-  of  the 
microfiche  ware  selected  with  the  use  of  the  grid  ir.d  :x , on  i the  actual 
final  areas  located  were  matched  to  determine  the  reliability  of  the  index 
J system.  A similar  procedure  was  performed  with  the  frame  position  indicator. 

12 . Unit  Stability 

The  viewers  were  tested  individually  for  stability,  simulating  actual 
user  conditions  as  ouch  as  possible.  Late-al  as  well  as  f ront-to-back 
movements  were  observed  and  recorded. 

I 

13.  M Intent. nee 

The  procedure  required  to  change  a lamp  was  determined.  The  ease  of 
removal  and  insertion  of  a new  lamp  was  tested  by  actually  performing  this 
t a sit  with  each  viewer  under  consideration. 

14.  Materials 

The  units  wore  disassembled  and  inspected  to  obtain  an  evaluation  of 
component  materials.  The  ratings  were  based  on  the  quantities  of  steel, 

Pi  a a tic,  and  fiberglas  used  in  construction. 

15.  Unit  Operation 

The  actual  operator  interface  required  to  operate  tie  viewers 
was  evaluated.  Emphasis  was  placed  on  whether  the  units  could  be  operated 
' ••}  th  el « '-or  hand . 
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Lurinar.ee 

• Contrast 

o Screen  reflectance 
e Legibility 

e Viewing  Angle 

o Focus 

o Frame  position  indicator 

o X-T  grid  index 

• Platen/carrier  movement 

• Loading/unloading 

• Unit  operation 

o Lanp  intensity  control 

n Platen  temperature 
e Noise  level 

• Vibration 

e Stability 

• Constructitn 

e Cleaning 

r Lamp  replacement 


C.  F vs  lu.it  ion  Wight  in  ';  Factor 


tach  3/  h laiaLc  viewer 


» * o tc  r - 


.-’r.’in'-t  a numerical  weighting 


matrix  which  assigned  a nuvber  value  to  the  performance  of  the  unit  for 
each  characteristic  tested.  The  higher  the  number,  the  bett  >*•  the  unit, 
performed  in  that  category.  Thn  numerical  weight ;ng  process  formed  the  basic 
for  comparing  each  viewer  in  overall  p cr f or* :-nce  in  relation  to  other  units 
tested.  The  weighting  matrix  used  is  presented  in  Table  1II-1. 
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Tai-'e  1 1 1-1.  /. 


lug  Mr’.r-'x 


nurr 


■xi. riwn 


PljT’-i  C<rric 
Mo  vemeot 


S’tii'jctcry 


<0:1-63 
2C  l-'O 
12.1  25 


% Irr.^ji  Distortion 


Over  1 
Less  than  1 


Display  Lumina^cr 

Maximum  i n till  3) 


0-100 
101-203 
201-330 
301  -''.00 


iCtoty 


Good 
Exw  l>nt 


Lamp  Inte 


- Fail-CH 

or  Cotnir-i 


10.1- 15 

15.1- 23 

O.fr20 


Un  t Vib-ation 


tjr-.cti 


Poor 

?ct.*1jcrpfy 
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TEST  ST; 


A • Intrc.'Uirr  i .■*  r. 

The  3/4  Size  Microfiche  Viewer  ivalu; 
Table  III-2.  A discussion  o£  the  sunv.ary 

section. 
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E . Discussion 
1 . C.  cp -:r 'll 

The  selection  of  evaluation  criteria  and  weighting  factors  was 
cade  based  upon  subjective  analysis  of  user  reeds  for  microfiche  "levers . 

The  final  rankings  of  the  3/4  size  viewers  evaluated  for  this  report  reflect 
these  subjective  judgements.  The  actual  performance  of  specific  viewer 
units  nay  not  adhere  to  these  rankings  under  different  user  conditions. 

The  viewers  were  r.  ~ subjected  to  a ruggodized  testing  series,  and 
as  a result  rj  conclc  Jens  or  rtcc ' -uendaticr.  > an  cade  as  to  ability  to 
withstand  extreme  environmental  or  user  conditions. 

Additional  data,  not  presented  in  the  summary  tables,  such  as 
optional  lenses  available,  screen  colors,  narrative  descriptions, 
etc.,  was  collected  tor  each  microfiche  viewer  evaluated.  This  data  was 
not  considered  significant  for  ranking  purposes,  but  does  provide  a core 
complete  overall  description  of  each  unit.  This  additional  data  is  con- 
tained in  the  data  collection  forms  which  are  available  upon  request  from 
the  Adjutant  General's  Office. 


Certain  ranked  criteria  was  eliminated  fren  the  su 
all  viewers  evaluated  had  the  same  ranking.  This  was  dote 

LflC  uJLU  j LuUXW-a  Ck  l»  U WO  pi  wOCltb  w.lv  — w 4.iC»C 


..nary  tables 
to  simplify 


when 


the  viewers  evaluated. 


Each  3/4  slue  viewer  was  evaluated  and  ranked  upon  Its  per’orr.neo 
at  tot';  1SX  nnd  3‘X  i...r;r.if ication  ratios,  or  as  close  to  these  magnifications 
ts  t rufacturers  w re  able  to  provide. 
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data  presented  Is  bared  upon  the  testi: 

i-/  and  evaluation  of 

one  unit  su: 

;>pll  d by  the  re  .pec.tive  man  ifscturei  art. 

1/or  distributor  and 

con-3 i tie  rt-ci  \ 

oy  the  supplier  to  !e  representative  of  t 

:•  •; reduce ' s tspabil i ty 

2.  Ev 

• /Illation  Results 

T 

e eleven  3M’  Size  Microfiche  Viewers  eva 

lusted  fur  this  report 

were  ranked 

a s follows* 

iiLinii 

0 

Kell  and  Howell  - SR  1C10 

72 

G» 

Datagraphix  - Da  t am  at.  a ISO 

71 

0 

NCR-456-5 

70 

a 

KM 1-11 

6S 

0 

NMI-75 

67 

Q 

Datagraphix  - Da tarn ate  £0 

65 

G 

Bell  and  Howell  - SR900 

61 

© 

Kodak-Tr inlite 

61 

9 

Bell  and  Howell  - SR  VIII 

60 

e 

Realist  Vantage  IV 

60 

£ 

Quarter  304 

51 

All  units  evaluated  were  judged  to  perform 
Intended  purpose  of  viewing  and  reading  24  X and  4BX  microfiche.  The 
ratings  above  reflect  unit  performance  in  terms  of  use  by  an  operator. 
The  higher  ratings  indicate  equipment  design  and  performance  that  would 
minimize  operator  fatigue  and  increase  efficiency  over  extended  periods 
of  time  due  to  totter  image  display  and  unit  operation. 


Selection  of  equipment  should  not  bo  made  based  on  aggregate  totals 
alone,  tut  should  include  consideration  of  features  desired  for  spocilic 

cost  is  a necessary  consideration  in  connection  with  government  purchasing. 
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PART  IV.  TV  LI  £.IZ":  MUilCTICRE  VI:  . PS 

i.  IMKODL’CTIO:; 

A.  Pur_  - •-  f Evolu.it  j-1:: 

The  following  Full  Size  Microfich-  Viewer  evaluation  report  was  cc:.- 
nissionerf  by  the  Adjutant  Cental's  C:f ice  - Micrograph : c s Mirage:- ent 
Branch,  Washington,  D.C.  The  intended  purpose  lor  ir.it  i.  ting  the 
evaluation  was  to  acquire  an  up-tc-date  cor.prehet.  -ive  technical  cc.r.- 
parison  o£  Full  Sice  Microfiche  Viewers. 

B . Scope 

The  selection  of  the  full  size  viewers  to  be  evaluated  was  :.v  ie  by 
the  Adjutant  General's  Office  - Micrographics  Ko  let.er.:  Branch.  Selection 
was  based  upon  the  following  criteria: 

o Dual  lens  capability 

o 100*  optical  enlargement  for  24K  and  4gX  nicr.  -/che 
o Available  on  C.S.A.  schedule  as  cf  March  197ti 

Units  selected  wra  requested  fretj  the  r inufacturcr  for  testing  and  evaluation. 

A description  of  test  ire  t he i s used  and  evaluation  pararoterr  ire 
presented  in  Section  II.  Summary  data  and  unit  rankings  arc  provided  In 
Section  111. 

C . jRe  f r rone  os 

The  following  list  ol  sources  was  utilised  in  the  preparation  of  this 
technical  report. 

1.  in"  Microfiche  reader:;:  a ;!r..idbook_i  cr  librariirs 

William  R.  Hawker.  Council  cr.  library  Resources,  Inc., 

Washington,  D.C. 


0 

Mat  lor a 1 

r* t -in*.1  r — y.'-f.hc'i  for 

V. •■••••  sur I rp  the  Screen  1 • n 

Contra  : 

..nd  i.;  ■ ■•crime  of 

. f-tOm  M.I.V5 

National 

Micrographics  Aaro cl-- 

'.ion,  Colesville  .cad,  Silver 

Sprit.:,  Maryland 
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3.  Pieclaton  ' surf  . . ! Calibration  - 1 ptic 

U.S.  D.-pav trent  of  Co:._Tsrce,  National  Bur:au  o £ Standards 
Special  Publication 

4 • The  Tocr  1 Di ctior.ary  oi  Photo, -.rrp’.iic  T • .F-.  a loc ics 
D.  A.  Sptnaer  Foes)  Press,  Englewood  Cliffs,  N.J. 


3.  A c kn  r v 1 r 1 ••  t-Kirt  s 

PRC/ISC  would  like  to  express  appreciation  to  the  following  companies 
for  their  cooperation  in  providing  both  equipment  and  information  for  this 
evaluation  effort. 

o tell  and  hcwell,  Inc. 

Business  Equipment  Group,  Bethesda,  Maryland 

e Datagruphix,  Inc. 

San  Diego,  California 

• C.AF  Corporation 
NV:  York,  l<cu  York 

• NCR  Corporation 
Dayr.cn,  Ohio 

n Northwest  Microfilm,  Inc. 

Minneapolis,  Mir-  ; rota 

e>  Quantor  Corpora'  ion 
Columbia,  Maryland 

a Realist  Inc. 

Menoiaonci-  Falls,  Wisconsin 


Washington  Scientific  Industries,  Inc. 
Long  Lake,  Minnesota 
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A.  Test  Methods 

Each  teiected  full  size  microf  iche  .ievrer  vcr,  test  ed  «.r.d  evaluated 
in  each  of  Che  following  categories.  Evaluation  data  f.umt-.ar ier.  tor  tael' 
unit  is  presented  ir.  Section  ill  of  this  report. 

1 . Pesolut ion 

The  display  resolution  was  determined  for  each  unit  using  test 
microfiche  containing  National  Bureau  of  Standards  1020  resolution  test 
patterns.  The  actual  number  of  .line  pairs  per  millimeter  were  recorded 
for  each  unit.  This  was  accomplished  by  viewing  the  display  with  ar.  8X 
optical  magnification  device  which  allowed  visual  discrimination  of 
line  pairs.  Values  were  adjusted  to  match  the  actual  magnification  of 
the  reader  tested.  Eoth  the  central  and  peripheral  screen  areas  were 
measured,  and  the  percentage  of  resolution  fall-off  was  recorded. 

2.  Display  Luminance 

The  luminance  (brightness)  cf  each  viewer  unit  as  » oil  as  the 
evenness  of  luminance  across  the  display  screen  vert  given*  extensive 
consideration. 

A photometer  with  one  quarter  degree  reading  area  was  used  to  accur  . ly 
measure  screen  ltmir.ancc  values.  The  American  National  Standard  method 
of  measuring  screen  luminance  was  followed  to  obtain  results  that  best 
represent  a valid  approximation  of  actual  viewing  conditions.  An  AC- 
line  conditioner  wu3  ured  to  regulate  the  input  voltage  ar.d  eliminate  line 
voltage  fluctuations.  The  single  ryepoint  method  cf  meter  placement  was 
selected  for  use.  The  objective  lens  of  the  luminance  merer  was  located 
on  a line  perpendicular  to  the  center  of  the  screen,  end  also  fifteen 
inched  or  a distance  equal  to  the  screen  diagonal,  which  ever  was  greater, 
from  the  surface  of  the  screen.  The  measurements  were  made  rich  the  light 
source  in  the  Trader  operated  as  rcconm_iii?d  by  the  manufacturer,  the 
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reader  being  in  focus  end  without  filu  in  the  microform  holder, 
luminance  neter  was  positioned  on  a swivel  point  which  allowed  r**adinr  = 
to  be  recorded  for  peripheral  areas,  while  simulatin'-:  the  actual  user 
conditions  of  head  movements.  The  reaiir.:;  were  ran  led  ncccr-iic  to 
isextr-.urj  luminance  and  percentages  of  fail-off,  he  th  at  int.  .edtate  cis- 
farces  and  at  the  screen  corners. 

3 . Disp 1 ay  Contrast 

The  viewer  display  contrast  was  measured  in  accordance  with  the 
American  National  Standard  method  for  measuring  screen  luminance.  The 
actual  contrast  of  the  viewer  display  was  measured  using  a spot  photometer 
and  a test  mask. 

The  test  mask  was  placed  i.i  the  microform  holder,  and  readings 
were  recorded  for  loth  the  exposed  and  unexposed  areas  of  the  test  nark. 
The  mask  was  reversed  to  allow  for  an  a-  craped  sec  of  recorded  values. 

4 . Distortion 

The  amount  of  image  distortion  was  determined  by  the  use  of  a 
precision  test  microfiche  which  contained  pairs  of  lines  of  equal  lengths 
located  horizontally,  vertically,  and  diagonally  across  the  image.  After 
these  pairs  were  identified  and  measured  on  the  screen  surface,  a calcula- 
tion was  performed  to  arrive  at  the  percent  of  linage  distortion  measured 
for  that  viewer. 

5 . Screen  Ref  1 ec t_; ’nee 

Viewer  screen  reflectance  was  determined  by  measuring  the  ratio 
cf  apparent  screen  luminance  in  foot  laaiberts  with  the  light  source  of 
the  reader  turned  off,  to  the  incident  illuminance  in  foot  candles  on  the 
screen.  the  reflectance  —as  measated  with  t*.«-  u-c  — r a pLc tractor , while 
the  ambient  illuminance  was  measured  with  a foot  candle  meter. 
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6.  Legibility 

A value  measure  for  legibility  was  obtained  through  a numerical 
weighting  process  of  the  optical  display  characteristics  of  each  v.cver 
unit.  The  following  parameters  v-rc  used. 
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a Resolution  - maximum 

e Resolution  - percent  fell-off 

3 I Ciase  distortion 

c Display  luminance  ••  tax ir.u*3 

o Display  luminance  - percent  ial’.-t : f 

o Display  contrast 

e Screen  reflectance 

The  weighting  matrix  is  shown  in  Tabic  IV-1. 

7 . Viewing  Angles 

A number  of  factors  can  influence  the  viewing  angles,  among  these 
being  the  presence  of  a screen  hocc!,  angle  cf  the  screen,  uneven  screen 
luminance,  and  the  basic  design  cf  the  unit  itself.  The  measurement  of 
screen  angle  was  accomplished  with  the  use  of  an  angular  compass,  which 
permitted  an  accurate  angle  measurement  from  normal  viewing  distances. 


8.  Focus 

This  teat  was  conducted  in  two  segments.  The  first  was  a test 
simulating  the  scanning  of  a single  microfiche,  from,  edge  to  edge  and 
top  to  bottom..  Tb<  rsic.  lofiche  was  focused  on  image  A 1 end  then  the  other 
corners  and  center  were  brought  into  view.  The  number  of  t imes  the  unit  had 
to  be  refocused  V'»s  recorded.  The  ecord  segment  entailed  the  insertion 
and  removal  of  five  microfiche,  recording  the  frequency  of  refocusing  after 
an  initial  alignment. 


9.  Platen  Tc  ncraturc 

A digital  nultir.eter  with  3 voltage  temperature  probe  was  utilised 
to  measure  the  actual  film  gate  temperatures  after  various  elapsed  times  were 
clocked. 


iO.  No!  - e ) 

The  noise  love]  of  tic  viev.-r  unit  was  recorded  with  the  use 
of  a tow.  i-levcl  ne'er.  The  C rang;  ir  Heater  the  ovci-nll  uound  pres- 
cure  pros’ .wit . The  A-welghing  ch.aracrerJ.’.Cic  dir.  ri-instt  • ic.iviJy  af.-lr.jt 
low-f  v,  c-'er  :y  sound,  clo  -ly  com.  \ . d with  ..  ective  •..'•ti  tea  of  loud- 
ness, annoy a :e,  and  speech  interference.  Tin  i -•  i ■ h 1 a c t < r i • 1 1 r 
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is  used  when  the  subjective  effects  of  noise  etc-  of  interest.  The 
average  value  of  these  readings  ver-_-  record’  d. 

1 1 . X-Y  G r _id_Ir d r x/Frn - - Prsl t i on  IrJ  j £_  ,-_t a r 

The  accuracy  of  the  X-Y  grid  index  a-.d  the  frame  position  indicator 
ware  determined  with  a precision  test  microfiche.  Random  areas  cf  the 
microfiche  were  selected  with  the  use  of  the  grid  index,  and  the  actual 
final  areas  located  were  matched  to  determine  the  reliability  of  the  index 
system.  A similar  procedure  was  performed  with  the  frame  position  indicator. 

1 2 . Unit  Stability 

The  viewers  were  tested  individually  for  stability,  simulating  actual 
user  conditions  -as  much  as  possible.  Lateral  as  well  as  f ront-to-back 
movements  were  observed  and  recorded. 

1 1 . Mai  r.  tenence 

The  procedure  required  to  change  a larr.p  vas  determined.  The  case  of 
removal  and  insertion  of  a new  lamp  was  tested  by  actually  performing  this 
task  with  each  viewer  under  consideration. 

14.  Mater i al  s 

The  units  were  disassnehled  and  inspected  to  obtain  an  evaluation  of 
component  materials.  The  ratings  were  based  on  the  quantities  of  steel, 
plastic,  and  fiborglas  used  in  construction. 

15.  In it  Operation 

Ilia  actual  operator  interface  required  to  operate  the  viewers 
was  evaluated.  Empihs.  in  was  placed  on  whether  the  units  could  be  operated 
with  either  hand. 
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1 6 . Pla ten  Carrier 

Microfiche  handling  or.i  platen  r.ov, ■.■rant  vjs  found  co  be  one  of 
the  most  varied  treai  cf  uni'-  design.  Microfiche  pusitinaisg  iur  viewing 
vas  examined  for  each  unit.  Evaluation  vas  based  on  ease  of  plat  n movement 
and  amount  c£  positive  control  in  platen  positioning. 

1 7 . Cleaning 

The  components  most  likely  to  require  some  type  of  cleaning 
by  Che  operator  were  used  as  a basis  for  cleaning  accessibility. 

Ease  cf  operator  access  to  the  lens,  condenser,  and  the  mirror  oyster:  vas 
evaluated . 

1 8 . Microf  ich e Load /Uni  o__" d 

The  ease  of  microfiche  handling  and  insertion/rrnoval  procedures 
were  considered  for  this  category.  An  automatic  opening  Microfiche  carrier 
was  considered  a positive  feature,  in  addition  to  the  general  microfiche 
handling  characteristics. 

19.  harp  Tntensdf"  Switch 

The  ability  to  adjust  screen  brightness  was  examined.  A lower 
intensity  position  on  the  lamp  switch  to  extend  usable  lamp  life  was 
considered  desirable. 

2 0 . Construe tlo:i  Design 

Unit  design  was  evaluated  in  relation  to  the  modularity  of  the 
viewer  components. 

B . Evaluation  Parameters 

tac.j  full  size  microfiche  reacet  was  t;aluaceU  in  i.k  iui*^wiug  ..rc-s; 

e Screen  size 

i>  Unit  weight 

c Resolution 
e Image  distortion 


Luminance 

Contract 


Screen  reflectance 
Lcgibi ] * ty 
Viewing  Angle 


Frame  position  indicator 
X-Y  grid  index 
Plsten/carrier  movement 
I .oad  ing/un  I oadi  ng 
Unit  operation 
Lamp  intensity  control 
Platen  temperature 
Noise  level 
Vibration • 

Stability 
Construction- ' 

Cleaning 

Lamp  replacement 


C . Eva luatlon  Weighting  Factor 

Each  full  site  viewer  evaluated  was  compared  against  a numerical  weighting 
matrix  which  assigned  a number  value  cc  the  performance  of  the  unit  for 
each  characteristic  tested.  The  higher  the  number,  the  better  the  unit 
performed  in  that  category.  Tha  numerical  weighting  process  formed  the  basis 
fur  comparing  each  viewer  in  overall  performance  in  relation  to  other  units 
tested.  The  weighting  matrix  used  is  presented  in  Table  IV-1. 
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III.  TEST  SUXMAE'i 


A.  Ir.*  rc v.iC  : -c 

The  Full  Size  Kicroticha  Viewer  evaluation  resales  3re  shown  ir: 

Table  IV-?.  A discussion  of  the  £ urinary  data  is  provided  in  the  fcllc.irf, 


fi . Pi  e r-i 
1 . General 

The  selection  of  evaluation  criteria  and  weighting  farters  was 
r.ade  based  upon  subjective  analysis  cf  us, or  needs  for  iricrofiche  viewers. 

The  final  rankings  of  the  full  size  viewers  evaluated  for  this  report  reflect 
these  subjective  judge-rents.  The  actual  performance  c.f  specific  viewer 
units  nay  net  adhere  to  these  rankings  under  different  uscr  conditions. 

The  viewers  were  not  cu’  jected  to  a ruggedizi  d testing  series,  and 
as  a result  r.o  conclusions  or  recommendations  are  r.ade  as  to  ability  to 
withstand  extreme  environmental  or  user  conditions. 


Additional  data,  not  presented  in  the  surt:.cr>  tables,  such  as 
optional  lenses  available,  screen  colors,  narrative  descriptions. 


not  considered  significant  for  ranking  purposes,  but  does  provide  a sore 
complete  overall  description  of  each  unit.  This  additional  date  is  con- 
tained in  the  data  collection  forms  which  are  available  upon  request  from 
the  Adjutant  General’s  Office. 

Certain  ranked  criteria  was  eliminated  fro-i  the  summary  tables  unen 
all  viiverc  evaluated  hod  r.he  same  ranking.  This  was  done  to  simplify 
the  data  summary  tables  and  to  present  chore  lectors  whun  truly  dir  r erentiace 
the  viewers  evaluated. 

Each  full  size  viewer  was  evaluated  and  rani  cd  upon  its  performance 
at  both  2 AX  and  ASX  nagnif  Jcation  ratios,  or  .'.3  c’ose  to  these  twgr.i . Ications 
as  manufacturers  vert  able  to  provide. 
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The-  data  presented  is  b ised  upon  the  tc-.cir.;'.  and  evaluation  of 
one  unit  supplied  by  tne  respective  taar.uf  acturer  ar.d/or  distributor  and 
considered  by  the  supplier  to  be  repre  .-ent.ee:  - of  tie  product's  cap . .•tiity. 

2 . Peal ua tip n be suit s 

The  eleven  Full  Size  Viewers  evaluated  fur  this  report  were 
ranked  as  follows: 

Rating 


e NMI-90  71 
6 NCR— 456— A 67 
« WSI  - b! in  1-Cat  TN  67 
e WSI  - Mini-Cat  Mod  II  66 
o Datagrap.>hix  - Patamate  100  63 

• KMI-14  63 

• Realist  Vantage  COM  IV  60 
e Bell  and  Howell  SR  1C20  59 
» Quantor  310  59 
<s  Realist-ri’14  57 
e GAF  728700  54 


All  units  evaluated  were  judged  to  pot  form  satisfactorily  for  the 
intended  purpose  of  viewing  and  reading  24X  and  48X  microfiche.  The  ratings 
above  reflect  unit  performance  in  terms  of  use  by  an  operator.  The  higher 
ratings  indicate  equipment  design  and  performance  that  would  minimize 
operator  fatigue  and  increase  efficiency  over  extended  periods  of  time  due 
to  better  image  display  and  unit  operation. 

Selection  of  equipment  should  not  be  made  based  on  aggregate 
totals  alone,  but  should  Include  consideration  of  features  desired  for 
specific  appl  ratio:::..  Cost  was  not  considered  in  ranking  the  equipment. 
However , cost  is  a necessary  consideration  in  connection  with  government 
purchasing. 
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evaluation  forms  y.o  \\\v 

TEST  DATA  FOX  EACH  UNIT 
TESTED  ARE  AVAILABLE  Vi'OS 
REQUEST  FROM: 

HQDA  (DAAG-AMM-T) 
WASHINGTON!  D.C.  20314 
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